C9 



O 

CO 



I 



^6 1 




F I G . 2 



DIFFERENCE BETWEEN ELECTROMAGNETIC WAVE 
AND SOUND WAVE IN TERMS OF WAVELENGTH 



NAME OF SOUND WAVE 
(ULTRASONIC WAVE) 



1 GHz 



VERY HIGH FREQUENCY 
ULTRASONIC WAVE 



IMHz 



2OKH2 



HIGH FREQUENCY 
ULTRASONIC WAVE 



LOW FREQUENCY 
ULTRASONIC WAVE 



AUDIBLE SOUND WAVE 
(HIGH TEMPERATURE) 



20Hz 



AUDIBLE SOUND WAVE 
(LOW TEMPERATURE) 



LOW FREQUENCY WAVE 



WAVE- 
LENGTH,;. 



3 8 0nm 
7 80nm 

1 . 5 urn 
5 A^m 

1 OOMm 
1 mm 
1 cm 

1 0cm 

1m 
1 Om 



NAME OF 
ELECTRO- 
MAGNETIC 
WAVE 



VISIBLE 
LIGHT RAY 



NEAR 

INFRARED 

RADIATION 



MID 

INFRARED 
RADIATION 



FAR 

INFRARED 
RADIATION 



VERY FAR 

INFRARED 

RADIATION 



MILLIMETER 
WAVE 



MICROWAVE 



SUPERHIGH 
HIGH 

FREQUENCY 
WAVE 



VERY HIGH 

FREQUENCY 

WAVE 



HIGH 

FREQUENCY 
WAVE 



3TH2 
300GHz 
30GHz 
3 GHz 

3 0 0MHz 
30MHz 




O O O O O O O O <S y O O rO 

d o d d d d d d d d d 

O CD ^■ CD iD'^^ rO CM — 



TRANSMITTANCE (%) 



FIG.7A 



FIG. 70 



W = 0.02 



W = 0.08 



100 



100 




480 520 560 € 
WAVELENGTH 



520 560 BOO 640 
(nm) 




480 520 560 ( 
WAVELENGTH 



FIG.7B 



FIG.7E 



W = 0.04 



W = O.IO 



100 



_I00 




520 560 600 640 
WAVELENGTH (nm) 



520 560 600 640 
WAVELENGTH (nm) 



FIG.7C 



FIG.7F 



W= 0.06 



W=0.I2 



100 




480 520 560 600 640 
WAVELENGTH (nm) 



480 520 560 600 640 
WAVELENGTH (nm) 



FIG.8A 



FIG.8D 



W = 0.I4 



W=0.20 




480 520 560 600 640 
WAVELENGTH (nm) 



480 520 560 600 640 
WAVELENGTH (nm) 



FIG.8B 



W=0. 16 



FIG.8E 



W = 0.22 




480 520 560 600 640 
WAVELENGTH (nm) 



100 
gc??50 

!^ o 




480 520 560 600 640 
WAVELENGTH (nm) 



FIG.8C 



W=0.I8 



Fl G.8F 



W=0.24 



100 



lOO 




'480 520 560 600 640 
WAVELENGTH (nm) 



480 520 560 600 640 
WAVELENGTH (nm) 



F I G.9 



640 




0.2 0.4 0.6 0.8 

CONVERTED THICKNESS 



F I G. I I 



640 



Q- 

y 600 

CD 
O 



U. 
O 



580 
560 



X 540 

CD 

S 520 
_j 

UJ 

§ 500 - 



480 



T — I — I — I — I — I — I— J — I — I — i — r—T — I — I — I — tif} — I — I — I — I — I — I — \ — I — I — r 



□ 



■ ■ ■ I ■ I ■ I I I lO I I i I I I I I I I I I I I I — L 



I 2 3 4 5 

REFRACTIVE INDEX n 



F I G . I 2 



< 620 
Q_ 



_J 

m 
o 



600 



580 



o 

^ 560 
E 

X 540 h 

I- 
o 

LJ 
_l 
liJ 

> 500 



520 - 



480 



I 1 


' ' 1 


1 1 ( 1 1 
• 


I ) r 1 > 


1 1 1 1 1 


1 1 1 1 1 1 


I 1 

- 










□ 
















o 








• 


□ 




o 












o 












□ 




X 












o 






Mil 










X 




, 1 i 


• 

III. 


□ 

. . . 1 . 


O 

It 1 1 1 


X 

1 1 1 1 1 


+ 

II 1 1 I.I. 


1 1 ... 


0 


1 


2 


3 


4 


5 


6 



REFRACTIVE INDEX n 



F I G. I3A 



O 

I- 
< 
N 

CC 
< 
_J 

o 

Q. 




APPLIED ELECTRIC FIELD 

F I G. I3B 



(o 

? 

CO 

o 
o 

o 
q: 

o 
lij 
_i 

UJ 
Q 



il 














n2 


n3 ^ 


^ Tn 1 



REFRACTIVE INDEX n 



F I G. 15 



12- 
IS- 
IS- 
14 
12' 



7 

19 



'18 
-16 
.17 



T 
1 1 



JUL 



FIG. 16 



12 — 

13- 
14— 
19-^ 

12' 



I I 



1201 



J) 
15 



-18 
.16 

-17 



F I G. 17 



IS- 



IS- 
20- 



I, 

UZ: 



-12 
Vl4 
-^19 
-12 

-18 



F I G. 18 




F I G. 19 



33 

32- 
33- 



F I G.22A 



-51 



F I G.22B 



F I G. 220 



52 



n 



51 

52 
53 

-51 



F I G. 22D 



55 

-54 
53 
51 



F I G .23 



SIGNAL LIGHT 



CONTROL LIGHT 

V 



0 



•55 
•54 



F I G.24A 



61 



F I G.24B 



F I G.24C 



F I G.24D 



62 
61 

62 
63 

-61 

67 

66 

65 

64 
63 

-61 



F I G.25 



SIGNAL LIGHT 



0 



-67 

66 

65 
64 

63 



qUJ 

Q-0>- 
35o 



F I G. 29 



92 




91 



F I G.30 





ro 
O 




\ 

O 

X 
O 



o 
in 
ro 

CD 
Ll 



tZ2 
-I CO 




X 
H 

o 

LJ 
LJ 

I 



INTENSITY 





INTENSITY 



F I G.37 



CONTROL LIGHT 
(FIELD CONTROL 
BY POLARIZATION) 



122 123 




124 



